Introduction
The outstanding physical properties (e.g. electro-optical, acousto-optical, electro-mechanical) of The low-temperature phase of LN has been extensively studied previously by Abrahams, Reddy and Bernstein (1966) , Abrahams, Hamilton and Reddy (1966) , Abra- hams, Levinstein and Reddy (1966) and Abrahams and Marsh (1986) An alternate view of the LN structure, which has been put forward by Megaw (1968 a) , is a distorted perovskite structure, brought about mainly by a large (~20°) rotation of the NbO^-octahedra around the three-fold axis. This view has been confirmed by Boysen and Altdorfer (1994) to be the more appropriate one in terms of crystal chemistry.
During the second-order phase transition into the hightemperature phase, Nb moves into the centrosymmetric site within its octahedron. For Li two models have been proposed in the literature: (I) 
Data analysis and results
Analysis of the data was carried out using the Rietveldprogram version of Thomas and Bendall (1978) , extended for anharmonic Debye-Waller factors using a Gram-Charlier expansion up to fourth order (Boysen, 1992 Fig. 4 is the variation of rj, the genuine order-disorder order parameter. As may bee seen from the occupancies n given in Table 1 parameters. This will be discussed below.
A critical behaviour of the Debye-Waller factor is expected for those components which lie along the directions of the order parameter (see Boysen and Lerch, 1996 , for a derivation in the frame of the Landau theory). The temperature dependence of the ADP's U/j of the cations are shown in Fig. 6 and Fig. 7 . No anomaly is expected for £/n(Li) and t/n(Nb), since there is no order parameter corresponding to this direction. For Li this is approximately true, while there is a non-linear increase for (1994) . A remarkable result of this procedure is that L7°i2 is almost zero in the order parameter system, in contrast to U\2 m the crystal system as shown in Fig. 8 (JJis and U2i are small in both cases), which means that the thermal ellipsoid has indeed its main axes parallel to the directions of the OP. Unfortunately, however, the errors are again too large to be conclusive and therefore the results for the oxygen have been omitted for brevity.
In the theoretical analysis of the LiNb03 structure given by Megaw (1968 a, b ; see also Megaw, 1973 By rotating the Nb00 octahedron around the threefold axis it is possible to go continuously from the h.c.p. structure to the perovskite structure. This tilt angle to, which is related to <p6, is given by Fig. 9 . There is no anomaly at Tc as expected for this non-critical parameter and its increase with temperature indicates a tendency towards the perovskite structure as anticipated by Megaw and confirmed for congruent LN by Boysen and Altdorfer (1994) . Similary the octahedron strain £, as defined by Megaw and Darlington (1975) , which describes a flatten- Fig. 11 . Indicated by the horizontal line in Fig. 11 is the Li-O distance at low temperatures, which can be taken as the equilibrium bond length between these two atoms. This picture suggests a very simple explanation of the phase transition. It takes place as soon as the opening of the oxygen triangle is wide enough that Li can pass through this "bottle neck". At higher temperatures the opening becomes even too large to "bond" Li at its centre. As a consequence Li becomes mobile, diffusing around this position. The transition itself may thus also be termed as one to a "super-ionic-conduction state". Note that the "break even" point (the crossing of the two lines in Fig. 11 ) is below Tc, roughly at a temperature where cp2 (Azno) starts to deviate from its smooth "second order" behaviour (Fig. 4) Fig. 4) (Fig. 3) . In any case, the heavy disorder of Li makes an unambiguous definition of the order-disorder OP impossible.
The pdf in Fig. 13 
